Organization of point contacts in neuronal growth cones.
Growth cones from rat dorsal root ganglia plated on laminin contain integrin clusters over the entire growth cone surface, and growth cones make transient adhesions at sites called point contacts. We examined, by immunocytochemistry and confocal microscopy, the composition and distribution of point contacts in neuronal growth cones. Vinculin was concentrated in the central domain of growth cones and at the tips of filopodia. Vinculin was specifically associated with integrin clusters at the membrane-substrate interface and thus marked point contacts. The cytoskeletal proteins paxillin and talin colocalized with beta1 integrin in a subpopulation of clusters restricted to the central domain of the growth cone and to the tips of filopodia. The neuron-specific kinase, FAK+ also distributed with the vinculin-positive clusters. The Rho family proteins RhoA, RhoB, and Cdc42 were present in growth cones, and a few Rho clusters were colocalized with vinculin. Examination of proteins resistant to detergent extraction in PC12 cells confirmed the retention of beta1 integrin, paxillin, talin, and vinculin with the cytoskeleton. Moreover, we detected FAK+ and RhoA in the detergent-resistant cytoskeleton, supporting their distribution to point contacts. Our observations indicate that two types of integrin clusters are present in growth cones: those associated with vinculin at the cell substratum interface, and those not associated with vinculin. Point contacts are mature adhesion sites defined by the presence of both beta1 integrin and vinculin, and they are associated with signaling proteins.